Bifunctional phosphoglucose/phosphomannose isomerase from the hyperthermophilic archaeon Pyrobaculum aerophilum.
ORF PAE1610 from the hyperthermophilic crenarchaeon Pyrobaculum aerophilum was first annotated as the conjectural pgi gene coding for hypothetical phosphoglucose isomerase (PGI). However, we have recently identified this ORF as the putative pgi/pmi gene coding for hypothetical bifunctional phosphoglucose/phosphomannose isomerase (PGI/PMI). To prove its coding function, ORF PAE1610 was overexpressed in Escherichia coli, and the recombinant enzyme was characterized. The 65-kDa homodimeric protein catalyzed the isomerization of both glucose-6-phosphate and mannose-6-phosphate to fructose-6-phosphate at similar catalytic rates, thus characterizing the enzyme as bifunctional PGI/PMI. The enzyme was extremely thermoactive; it had a temperature optimum for catalytic activity of about 100 degrees C and a melting temperature for thermal unfolding above 100 degrees C.